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Low-temperature sintering bonding process of ceramics using reduction reaction
of metal oxide
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A novel low temperature direct bonding process of ceramics-to-metal without

any surface metallization using a reduction reaction of silver oxide has been developed.
Typical fine ceramics of alumina, silica, aluminum nitride, silicon carbide and single crystal
silicon have been successfully bonded to gold coated copper by means of the reduction reaction of
silver oxide particles with diethylene glycol at bonding temperature ranging from 400 to 500 .
The bonding layer between ceramics and gold coated copper consisted of sintered silver derived from
reduction of silver oxide.
Transmission electron microscopic observations at the bonded interfaces reveled that sintered silver

layer was directly bonded to the ceramics without any interlayers. Silver ions and silver
nanoparticles formed during the reduction process of silver oxide were found to contribute the
i@te:fagial bonding to ceramics. Such bonding behavior was confirmed by molecular dynamics
simulation.
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